* Searching PAJ 



1/2 ^— is 



-MENU^IISEARCH; 



1/1 




m JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number 10078475 



(43) Date of publication of application: 24.03.1 998 



(51)lntCL 


G01R 31/28 
606F 11/22 
H01L 27/04 
H01L 21/822 





(21 Application number 08232845 


(71 )Applicant 


MITSUBISHI ELECTRIC CORP 


(22)Date of filing: 03.09.1996 


(72)lnventor 


OOSAWA TOKUYA 






MAENO HIDESHI 



(54) TEST CIRCUIT 



(57)Abstract 

PROBLEM TO BE SOLVED: To provide a constitution of scan pass 
with high utility efficiency of area. 

SOLUTION: In normal mode, a logic test signal LOGTEST, a RAM test 
signal RAMTEST and a shift mode signal SM are set to '0'. The write 
operation and the read operation of RAM core 91 are done with 
synchronization/non- synchronization, respectively. In logic test mode, 
the RAM test signal RAMTEST is set to '0* and the logic test signal 
LOGTEST is set T. In RAM test mode the RAM test signal RAMTEST 
is set to T and the logic test signal LOGTEST is set to '0', 
respectively. The same scan pass 3a are used for both of the scan 
pass put between logic parts 82 and 83 in logic test and the scan pass 
placed in the output side of the RAM core 91 in RAM test. 
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WE* l OlelBtDEiJ^&tf* * -Y W >m^*A£> U 
wkbJB«0>* 1 offlM^^^r>«*t5S2 

fftE* 1 cd**-y v^^mlE* l <^tti^^A^t6A 

cDIUS&om^ £il3R#)l-mJEIS 2 0|aIB^ti3*"t-6jl 
HuE*i ©**-YW*;*<z>JB2<oaMj^ A&fBlS 2 roisl 

m<omtit, MEJM^EB^m^^A^u 

* 2 * -y i: ;t, 
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4 ] itrffajg 2 * -y iimjEm 2 a>m 
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tufa* ^V7!)^7ay ^^HfllE^ * -r ^A^l- 
fK 1 SLtm 2 <E>A^i& «t Sr^tf -fe ^2* 

WE-fe \s?*<Dmmm 1 oA*»i-tti;*j-r*M£[E]B£ 

» y^7o y ^U*Sr«»t5^S:, ituEi? 

ME* * -Y v{I*tl«rfi-1r u * * <0«TE» 2 <Z> A*«B* 
fi*-T** »#S2E|©f^ MbJB. 

hfrftorx MSB-CfcoT* 

MESS 1 «>i«<OlB*&^*^W A* U 

/<7 wvo>fB«0>JB l (^UJAat/^^r-WW-arfeSSB 2 

<om**ai«w^a*L. «rE»i^a*n«rE!B2«) 

BIB^A*"f 5* l * -y 4: . 
ttE!Rl^^*-Y^^w«rEJBl«>aAi:x ME* 2 
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fecomtit, mlE* 5 GOEHlB^ttW £ ^rA^J I, rttb 

3 #offl;h,**— oSrMKWiriWESS 4 ^ialfcl-ttWi"* 
* 2 * y t SHiBx.. 

WESB5O!HlB^»L"C*2<0f i ^ b£<MT?^* Mh] 
B 0 

[00 0 1] 

70 fc-x^-Y^^M-BB-t**. 
[0 0 0 2] 

[«*©««] 01611, 3o0>n>?y^»8 1 — 8 3 
?«i$8 0, *3j:tfn^5^««8 0lc<fc 
oTiStLfc#rafflS©RAM37 9 n:#ur, 

-fyvy? (FF) ^^y7!J^7nj;^ (S F 
F) tCg&U ^=3r^^^Mt5o 
20 [0 0 0 3] flitfHl TyUCD^^r-YV-f 
Vfi#S I 1 *»6>^ap-ir 1 ~3^tl^T^ 

^1, 2I4RAM37 9 1 fc*l:RAM^By^ 9 2S: 

[0 0 0 4] Hi 7 11, RAM^n'y^ 9 2 C0f££ffl£:^ 

D7/10-l2iaot % ^^r^y/U2l^drt>' 
7!J y-f~7* 7^2 0-2 2WtU^^ 2 0 3 — 22 

T'70^10-12, 20—2 2llV^ftfcWJWB# 
"0"-/ "l" Sr«Slcttor, ^iiftitli^^ 
(c«JK*tL* "0" A^ffi&tf "l" A*»4:«:*i"<5 

[0 0 0 5] HI 1 8tl^^r-Y^^ V 0 <D 

^10litH^10 1 !)y^7n y ^10 2|C 

1/7 V 0 — 1 2, 2 0 — 2 2 # 

[0 0 0 6] ii*<0»f^«PlC*5V^Xtt. '>7K- K« 
10—1 a^W^rY^^ y ^7ny^2 0-2 211 

[0 0 0 7] fib. tti;£{8l0>;*=*-Y>'^* 2ic4oi^T, 
JO ^^^7j^7Py^20^ 2 2 3&«3MIttK:«MBi- 
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D7 7'2 0-2 2 i: R AM^7 9 1 Otitic £ £rii^tf)lC 
tti^*t"'5-fel-'^^ 203, 213, 22 3 Oj&fElCtfel? 
i"5o BP*>. 0 3, 2 1 3, 2 2 30>SJW« 

"1" / "0" £&6W;i*HSLT. RAM/P^9 

[0 0 0 81 o^y^««8 O^-TSt 1 ^ Mftfp (n 

* h*— K«*TEST«r "1" lci"^^i:l3:J:'9, * 
^r-T W >{f-S§-S I tt^^V^ U y^7n 0 — 

12, 2 0~2 2$:I^>7M ^-y K) . 
h^— *^*3r^ y ^7bs'^2 0 — 2 2 tC 

[0 0 0 9] Z\<D^X h^— ^(4n S?s>^tt8 A 

o-i 2l:ii:oT^ h«*is»ittStt5. 

[0 0 10] 

H^v^-m^^v:? y 7/7o 7 7'i o-i 

2, 2 0— 2 2^V^f tt^^^V^ib^^o Lj&»U RA 

ii*»f^«F"Ct4^*^ 2 0-2 2*s* 

l\> r^tfe^^rt^7!J7/7Dy^2 0-2 2iL 
< t4^^-V^V^X3^^y T^-— KfcttO* ® 

[0011] ^WttWSBBHjftSrlWft-rs^:*^^* 
[0 0 12] 

tcjto^Sfctott, ffn ;^m3cD0&^c#uTf^ll<^7- 
% 1 ^tij^&U^^-Y v«»fcS»2 <DU*Sr»RW^ 
tb^i-^^l^^^r-V^^^^, MIS^I ^^r-V^ 

2O0^lcm^-T^3l^#ia:i:, llflfafgl 
^Isll^(Ddl^i:4rA^iU. z\tlh 3#0>{BTna>— o£>t 
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B*aS2fE*^^ hHj^tfoot, mJia!B2<Z>;**-ir 

^<^i4, #ire»4<7>iaiK<om^*a^«t-«rfs*3<7? 

I S RlHlSS^rtfl/S-rSo 
70 [0 0 15] Z\<DftW(D o -hm^i^4\Z^^i,COn, 
W**3fE«^^ MUK-CfcoT. ffiT«*2a>*** 
^^(iB6IB«2W|HlK^m*«-»L"Clf y h&lC^tf 

#jia^-^JE^tH]^<D^^i4mjia^2cDiEiss6o 
tcsasfcsnss i &tfjfi 2 oA^s t * 

20 «JE^^^^^WlB»l^A*«t-ffl*+6<ftaig 
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[0 0 16] I 5 *>fll*S 5 t^tt, 

*l^SB5 0lHlK^#L-CfBl h«rfTV.\ !&5 

«*SrA*U, ^7 WU©ffi«<OjBl<OajA»t/^=¥-Y' 

v«-g-fc6iB2(oa*sr®wwicffl*u. miemi^m 

AttWIBSB 2 (DlHlSStwA^i-^S 1 (D^^-t t . 

<om»<om^ t sr3B«KjicmiajB 5 comssicm^i-r 
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S I 3tlt4v^lt RAM37 9 1 <^A^3^D I 0 — 
D I 2^tA^t5«, 
50 [0 0 19] VtteV&mz&^XTri&tilt***^'** 
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260f^^"9lC ir 4 0 — 4 2/$Sta:tf (bifr-CV^o 

Z^LbcO "1" A^Mtl^RAMn/9 1WA 
*I#&D I0-DI2^ "0" A*St-(i**L-eixRA 
M379 1<7)U*«DO0-DO2^ SHK 3*1/0* 
£ e 4 2 00ffi^lliov^^^^5 8 2 t^A^I 

{f#LOGTEST<oftj^£r§:t:)\ -fc<Dffia* "0" a> 

So 

[0 0 2 0] 3 a titt*«>BE«0^^^^ 

2 in^y^«8 3 £<7>Pfll;i:*h£U ^^li 

K^ncftttSjh/o**. ^=^^^^3 at*, ^n^en 

aS3ofl>A*A, B, CSraRWtwlota^i-S-fer^^ 
^300-3 0 2^ 7!J^7a^310-312 
*>b*So ir U ^ ^ 3 0 0 ~ 3 0 2 ftV^f ti^> R AMf 
^HlfRAMTESTh ->7F^ Km-^SM^fS] 
^©MW^SltS. A* Ad (if 7 h^M^^^r-v 20 

W*3ftS4-X.feH5o A^CtHttRAM^T 9 1 

[00 2 1] m 2 (4*3SM03llft(Z>Jgffi 1 Z> 

0-3 0 2|j:^:tlWRAMr^ MffRAMTES 
T,i:^7>^ Kit ^SMt^iJWI^^t 6 2A^ 1 

-T^C0-C x ^tl/^^30 0^7yy^7D7/31 
OOjfc^fcHirM:* RAMr^MlfRAMTESTt 
•JlWSixS-feU'^^ 3 2 0 ^h^-KBfSM-C 
M»$tlS^^rt^7 U ^7o^3 3 0 £ 
felir-Cltm-t-SwtdS-CtSo ^iarti/^^3 0 
1, 3 0 2 i:7yi/7'7D^7'311, 3 12t^ 
"fe 3 2 0, 3 2 2 ^^rt>'7!J7/ 

7n^3 3 1, 3 3 2 t©tt^*-Ci«t5It 

[0 0 2 2] ^^^^71)^70^3 3 0-3 3 2 4( 
<D "1" A**tt***^«** s e«+****^* 
"0 W A^iStt^^r^^^y 7 7'7o^3 
3 0—3 3 2t^^<oy]) y-r?w?k tttlt6 
»&<OA*4rS»t*a«A*flB-C«>So 

[0 0 2 3] B2^$nfc*J*ttWT<0 3o<B*— K 

©fLOGTEST, RAMr^WRAMTEST 
&^7h^-KMSM«: M 0" tcK^-r^,, '>7h 
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1 7 y v~?yv y?\ o — i 2i«* 

-f 6:7 y y^7n (H 1 7&tJMa 1 8#83 0 #J;ttf 
7!Jy^7oy^l02) [IRAM^T 9 1 EHM^ 
lcA^*-*x. J 5o n^7^r^h1f^LOGTE 
ST 7^ "0" Tfo^(Dttl/^4 0 — 4 2liRAM3 
T 9 1 (DmJj&v ^y^S8 2 rL#f§JJH5£t-5-X.£o HP 

[0 0 2 4] ^URAMf^MlfRAMTEST^ 
"0" tfcSOW'^ 3 2 0-3 2 2ttP^y^» 

8 2^^^ :J rt>7 yy/7P^/3 3 0-3 3 2 
■KfitfSU ->7b^-KMSM^ "0" -C&aarc* 

^t^y y^7Dsf^3 3 0-3 3 2ttni;y^»8 

2 fco^^ass 3 t^m^^-t^m^^y v v~?y 
[0 0 2 5] ^-x^ b^e— K ; r<E>^— Kl-io 

^Tte. RAMr^HltRAMTESTdS " 0 " 
xi*jy#*r7s hfi*LOGTESTd« "1" WRSSH 
So RAMf^b«*RAMTEST^ "0" 
-C-feU^^ 3 20 — 3 2 2(inv?y^SEP8 2^tBA^^ 
^■^y7 y y7"7a y^3 3 0- 3 3 2ICfilt5 0 * 
fc. B^y^f^HSfLOGTESTAS "1" 

£158 2^^x.bMo 
[0 0 2 6] H3lil^- KK*5tt*u ®2tf>(El£g<D 

2<7>P£. Wn^^»8 2, 8 3<Z>Pfllitt. ^"f*tt> 

l^^tW^^fSLTV^o ^oXRAM^r 
9 U«t5^W^<. — ^**fi»J« 

[0 0 2 7] (jRAMf^ h^e— K ; C^^e— KtC*5V^ 
RAMr^MtfRAMTESTiS "1" t-. o 

I 5o 8ortU>^4 0-4 2, 3 2 0 — 3 2 2 te. R 
AM37 9 1 OlB^^o^y^aiS 2*@afC, 
t y7'J ^/7ny/3 3 0 — 3 3 2(ce^-r^> 0 
[0 0 2 8] EHttZflVe— KK*5tt5. m2<D\B\&<D 

**>v<<;*1, 3 a a«RAM = r 9 1 4rfflA/"CV>SO 

-c, ramt^ Venafro r £ 5. 
[0 0 2 9] BJilcifc^fcJ: 7(-. *lt«<o*ttl2:J:*t 
tf, n^y^f^ Mc*3ttSn^s'^»8 2, 8 3 (DPtf 
l^fttS^^t^^itt, RAMf^M:*JV^T 
0 RAM379 1 ©WAMKRttfcttS***^'*** L 
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[00 3 01 n-;^f^ bflf LOGTESTlCio 
Tftflttl£;fr£'feW* 4 0-4 2(ia*©ftflfi:*ilt5 

[00 3 1] HI, H2lC^^n/tlBlK(C*5V^r, 

[0 0 3 2] *1S©*«B2. H5tt*55M^*lfi^»fB 

T?RWStbfclH]H»C*tU. tl/^40-4 2W 
"0" A*«Sra#Offl*fi8lc»jttL, ***w<;*3 
a SrX^V^ 3 bT*g&L^1Slf£3:^rbTV>£ 0 
[0 0 3 3] 3 blln^y^»8 2 £Otb^3 

©feTs/hSUl. AND^ — b A i , EXOR^hX 
i , ^^r^^^ y *^7P^3 3 i StAIX-TV^S ( i 
= 0, 1, 2) c »:EXOR^-hX3WfeU^^ 
6£rt>li;tTV>5 0 -fc Lt AND^- b A 0 -A 2 <K>% 
1 OA*«i:H^f*ltRAMf^ bff-S§-RAMTE S 
Tj&S-S-jtbJxS. ifcAND^— hAX>^A2 0>W**8 
li-t *t«XX ORy-fX0-X2^1 COA^^^^ 
*&£H<5 e ANDy- bAO — A2(7)M2<DAM^H 
RAM37 9 1 (Offl^jjflStry 
[00 34] X O R^— b X 0 COi? 2 <Z>A**Bl-tt"fe ^ 

X2^S2 (OAAS^tt-ttt-en.^ ^^^^7a 
7 7*3 3 0, 3 3 10>ffl;*>as-£a.e>*x*c irU;?^ 6<£> 

"0" A^iBfctt* 1 *-*^'** 1 a»fe***>'fS#S I 
3 A*, w l" AMlCliXORy-bX3^tti^, * 
HW-S-X-fciX*. XORy-hX3lW^^V7y 
i/^7n^3 3 1, 3 3 2©ffiW4x.t)ttS. 

[0 0 3 5] ^y7!)y^7n^3 3 0^3 3 2 
CO "0" A**S»-iip^y^«8 2<7>a*^try b& 

^ "i" AM^iixoRy- bxo-x 2(om^i 

[00 3 6] 13 6 a, #3BK©«JB©****i"ls]Kia 
-CfeU. jMS<0#tt 1 t RiaHc, RAM379Uoi? 

<D-?ifc>£> 0 H6lC*3VvC* nv?-;/^* bft^-LOGT 
EST5: w 0" lcWfeLfc*S^ IB 5 UHaS-TS i:VN 
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[0 0 3 7] 0 5. [21 6 \^£ftfiimf&te&T(D 3 OC0 

-^SMS: 0 ^^-T6o EI6tc^Sixfe«fi!cl-*3^ % 

TttlllD^y^f^HttLOGTESTfc "0" K 

RSUH5 tmaL^wmtta^o 

[0 0 3 8] is? b^™ K«-f§-SM& "0" ^E2£-f 5 
COT\ ^^r-Y 1 URAM^T 9 1 ^<1:(r1^I:A 

10 Jj&5-Z-Z>o '>7 b^e— K«#SMdS "o" "C& 

^^^^^70^^3 3 0-3 3 2110 

^s/^«8 20>iti;frS:8rt\ av?y^»8 3^tHU*i" 

ij y ^7n^3 30— 3 3 2© "T A^i^t^X ^ 

b«f RAMTE S Tli^OttdSM^ftV^ (Don't Ca 
re) o 

[0039] £jll©j; si-lt, a^tttfft-^'tfT 

[0 0 4 0] <2>o if-yPrX b^e— K ; ~CD^— Klw*5 
l^Tfl, RAMf^MffRAMTESTdi "0" 

[0 0 4 1] H7liH5^Sn5t«fi8«-*3^ N f RAM 
f^Hf^RAMTEST^ "0" KKJ£ SJT,fc»&<0 
^ffilUK^-r^o y^H"CfcSo AND ^ b A 0 
A 2 te^cDfg 2 ©A^ffil^X.btlf:f- * (eft bi*^ 
"0" Srtttfj-t-60>-C, EXOR^— bX 0-X 2(1^: 

[0 0 4 2] -fcw^^ 6lt "0" A^^t-4-x.^ 

HS^-Wff-SI-S I 3«:fciJ;*r*-*<0T\ ^^t>7y 
y77ny^3 3 0«)"r A^ESt- nttA^X. 
ril:^6c ^^r-YV7!Jyy707/3 3 1, 3 3 2 
om**wt(fe#U"CEXORy— bX 3<OHi*ttft<C5 
^ wntiirU^^6C0 "1" A^J^t-^-^^tb^O 

[0 0 4 3] IWJ; 0 (Ctt, ^^rt^ls RAM 
3791, D^y^»8 2, 7^r^r^U3b, o^jy 

[0 0 4 4] — 6 \£7jk&tl1Z&2£t&<OJ&t&<D2Ej& 

K^TttP^S^T 1 * MlfLOGTEST^ " 1 " 

-Y^fl^S I 3"CfcV\*rtU RAM=*7 9 1 5rte]i&UT 

[004 5l^oT, B5lc^S;lxrt:*Jafc*tlfcU-r* 
n^^f^ bU::fc3^TRAM:3T9 1 S:«!J8Mlrr£& 
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[0 0 4 6] (3)RAMf^ h^e— K ; w£>^— Ki-*5V^ 
Tft. RAMf^ hMRAMTEST^>7 h^- 

^^ten^^X^ bff^LOGTE STOffiteRSIfc 

[0 0 4 7] El 8 11:^)^- Kt^tf^. m^Rume 

/^l, 3 b&mAs-?\,^Z><DX\ RAMf^ b<£>^-£rfr 

[00 4 8] ■feU^^6ttEXORy-bX3 , Offl*Sr 
EXORy-hX0(O»20)A*«Wt6. A 
N D y — hA0~A2 \ttti?ti&*:<0 % 2 <^ A**8^ 

^xbtvfcx-^^m^-r^>^t:% ExoR^hxo 

-X2 0H^AMl^iRAM37 9 lOtHW^X 
^n^^irt-^^o t^oT, XORy-FX0-X3S 

^l/^^ (MISR:Multi Input Shift Register) 

tltRAMT^ hCO^^rtOM I S RlHl^tC^^iX^ 

[0 0 4 9] fSi^RAMr^ b tO^tf ^JIB^i" i ^ 

Kl^^t->ct IT^^-V 1 ^^-r^ b^— 

3 2<DlEtlrf 0" l;^nfflflSLT*3<. r*U* 

H5^H6lC^$tb^ffi-C, R AMf^ Mf^RA 
MTEST&^*^V«tS I 3$: "0" \CWtftrf& 

[0 0 5 0] ^URAMT EST= "1" b 8 m 

^SixfclElftfcftT. ®RAM37 9 1W47K^l: 
^ITRAMf^ hoagJftTfeST*— ^<D^g^ftU£rfT 

/^*3 blZ:fcV^TJEE3B§;*;h,£o tt®RAMT EST 
= "0" lcS*R3£U w<*3 bttHSWSaxT 

b-r* 0 

[00 5 1] r<D^^^^T V h«#SO0>l*iSPfc* 

«f) RAM3T9 l<0*fe»&tfcffli"*w£: 

[00 5 2] RAM^r 9 1 
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[0 0 5 3] USSojgffi 3. 89 te#«W<a^ifc<DjR!B 

/0 "0" A*S&S*^W;fciHK*«U 3 
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